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There are two symmetry-independent molecules, A and B, in 
the asymmetric unit of the title compound, C 17 H 14 FI0 3 S. The 
dihedral angle formed by the 4-fluorophenyl ring and the 
mean plane [r.m.s. deviation = 0.013 (2) A in molecule A and 
0.016 (2) A in molecule B] of the benzofuran fragment is 
57.71 (7)° in molecule A and 44.95 (7)° in molecule B. In the 
crystal, molecules are linked by weak C— H- ■ O hydrogen 
bonds and I- ■ O contacts [I- ■ O = 3.3646 (15) and 
3.2354 (14) A], forming a three-dimensional network. 

Related literature 

For background information and the crystal structures of 
related compounds, see: Choi et al. (2010a,fc). For a review of 
halogen bonding, see: Politzer et al. (2007). 



a = 66.576 (1)° 
B = 82.703 (1)° 
y = 67.769 (1)° 
V = 1642.36 (5) A 3 
Z = 4 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r mi „ = 0.594, r maI = 0.746 

Refinement 

R[F 2 > 2a(F 2 )} = 0.025 

wR(F 2 ) = 0.060 

S = 1.01 

8149 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
p, = 2.10 mm -1 
T = 173 K 

0.31 x 0.22 x 0.22 mm 



30779 measured reflections 
8149 independent reflections 
7224 reflections with / > 2a(l) 
R in , = 0.031 



419 parameters 

H-atom parameters constrained 
Ap max = 0.65 e A~ 3 
A/> mi „ = -0.88 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C6-H6-01' 


0.95 


2.56 


3.418 (2) 


150 


C15-H15-02" 


1.00 


2.52 


3.520 (3) 


177 


C30-H30- ■ 02"' 


0.95 


2.58 


3.463 (3) 


155 


C31-H31--03 ffi 


0.95 


2.58 


3.260 (2) 


129 


Symmetry codes: (i) — x - 


hl,-y + 2,- 


-z; (ii) -x + 2, - 


-y + 1, -z + 1; (iii) 


x — l,y, z. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 1998); 
software used to prepare material for publication: SHELXL97 . 

This work was supported by the Blue-Bio Industry Regional 
Innovation Center (RIC08-06-07) at Dongeui University as an 
RIC program under the Ministry of Knowledge Economy and 
Busan city. 




Experimental 

Crystal data 

C 17 H 14 FI0 3 S 
M r = AAA.2A 
Triclinic, PI 



a = 11.7419 (2) A 
b = 12.8226 (2) A 
c = 12.8474 (2) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LD2079). 
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2- (4-Fluorophenyl)-5-iodo-3-isopropylsulfonyl-1-benzofuran 
Hong Dae Choi, Pil Ja Seo and Uk Lee 

Comment 

As a part of our ongoing study of 2-(4-fluorophenyl)-5-iodo-l-benzofuran derivatives containing ethylsulfinyl (Choi et 
al, 2010a) and isopropylsulfmyl (Choi et al, 20106) substituents in 3-position, we report herein the crystal structure of 
the title compound which crystallizes with two symmetrically independent molecules, A and B, in the asymmetric unit. 

In the title molecule (Fig. 1), the benzofuran unit is essentially planar, with a mean deviation of 0.013 (2)and 0.016 (2) 
A, for A and B, respectively, from the least-squares plane defined by its nine constituent atoms. The dihedral angles 
between the 4-fluorophenyl ring and the mean plane of the benzofuran fragment are 57.71 (7)° in molecule A and 
44.95 (7)° in molecule B, respectively. In the crystal packing (Fig. 2), molecules are linked by weak C — H---0 hydrogen 
bonds (Table 1). The crystal packing (Fig. 3) also features l—O halogen-bondings between the iodine and the oxygen of 
the 0=S=0 unit [1102™ = 3.3646 (15) A , C4— Il-02 iv = 152.77 (6)° & I2-03 v = 3.2354 (14) A, C21— I2 03 v = 
170.66 (6)°] (Politzer et al, 2007). 

Experimental 

3- Chloroperoxybenzoic acid (77%, 381 mg, 1.7 mmol) was added in small portions to a stirred solution of 2-(4-fluoro- 
phenyl)-5-iodo-3-isopropylsulfanyl-l -benzofuran (330 mg, 0.8 mmol) in dichloromethane (50 mL) at 273 K. After being 
stirred at room temperature for lOh, the mixture was washed with saturated sodium bicarbonate solution, and the organic 
layer was separated, dried over magnesium sulfate, filtered and concentrated at reduced pressure. The residue was 
purified by column chromatography (benzene) to afford the title compound as a colorless solid [yield 72%, m.p. 422-423 
K; Rf = 0.65 (benzene)]. Single crystals suitable for X-ray diffraction were prepared by slow evaporation of a solution of 
the title compound in acetone at room temperature. 

Refinement 

All H atoms were geometrically positioned and refined using a riding model, with C — H = 0.95 A for aryl, 1 .00 A for 
methine and 0.98 A for methyl H atoms, respectively. t/i S0 (H) = 1.2C4/C) for aryl, methine, and 1.5(7 eq (C) for methyl H 
atoms. The positions of methyl hydrogens were optimized rotationally. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 1998); software used to 
prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. H atoms are presented as small spheres of arbitrary radius. 




Figure 2 

A view of the C — H---0 interactions (dotted lines) in the crystal structure of the title compound. H atoms non- 
participating in hydrogen-bonding were omitted for clarity. [Symmetry codes: (i) - x + 1, - y + 2, - z; (ii) -x + 2, - y + I, - 
z+ 1; (iii)x- l,y, z; (vi)x+ l,y,z.] 
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Figure 3 

A view of the I - O interactions (dotted lines) in the crystal structure of the title compound. All H atoms were omitted for 
clarity. [Symmetry codes: (iv) - x + 1, -y + 1, -z + 1; (v) - x + 2, -y + 1, -z.] 

2-(4-Fluorophenyl)-5-iodo-3-isopropylsulfonyl-1-benzofuran 



Crystal data 

C 17 H 14 FI0 3 S 
M r = 444.24 
Triclinic, PI 
Hall symbol: -P 1 
a = 11.7419 (2) A 
b = 12.8226 (2) A 
c = 12.8474 (2) A 
a = 66.576 (1)° 
0= 82.703 (1)° 
y = 67.769(1)° 
V= 1642.36 (5) A 3 

Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: rotating anode 
Graphite multilayer monochromator 
Detector resolution: 10.0 pixels mm" 1 
(f> and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 



Z = 4 

P(000) = 872 

D x = 1.797 Mgnr 3 

Melting point: 422.5 K 

Mo radiation, 1 = 0.71073 A 

Cell parameters from 9874 reflections 

61 = 2.5-28.3° 

ju — 2.10 mm -1 

T= 173 K 

Block, colourless 

0.31 x 0.22 x 0.22 mm 



30779 measured reflections 
8149 independent reflections 
7224 reflections with / > 2a(I) 
P int = 0.031 

^max = 28.3°, 8 m i n = 1.7° 

A = -15^15 
yfc = -17->16 
/ = -17— »17 



0.594, r m 



: 0.746 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F > laiF 1 )] = 0.025 
wRiF 2 ) = 0.060 
S = 1.01 

8149 reflections 
419 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U *ITJ 


11 


0.326089 (13) 


0.662386 (14) 


0.466164 (12) 


0.03553 (5) 


12 


0.737096 (13) 


0.416299(14) 


-0.189163 (12) 


0.03660 (5) 


SI 


0.88239 (4) 


0.60922 (4) 


0.32898 (4) 


0.02482 (10) 


S2 


0.54126(4) 


0.09203 (4) 


0.24522 (4) 


0.02417(10) 


Fl 


1.12323 (18) 


0.8849 (3) 


-0.18380 (15) 


0.0963 (8) 


F2 


-0.06003 (14) 


0.13892 (15) 


0.42793 (13) 


0.0525 (4) 


01 


0.64958 (12) 


0.85328 (12) 


0.07633 (11) 


0.0260 (3) 


02 


0.84377 (14) 


0.51275 (13) 


0.40782 (13) 


0.0352 (3) 


03 


0.99193 (13) 


0.57644 (13) 


0.26654 (13) 


0.0328 (3) 


04 


0.26036 (12) 


0.35894 (13) 


0.04663 (12) 


0.0274 (3) 


05 


0.64518 (14) 


0.04309 (14) 


0.18388 (13) 


0.0350 (3) 


06 


0.48419(14) 


0.01133 (14) 


0.32324 (13) 


0.0342 (3) 


CI 


0.75915 (17) 


0.70959(17) 


0.23334 (16) 


0.0230 (4) 


C2 


0.62962 (17) 


0.73192 (16) 


0.25781 (16) 


0.0221 (4) 


C3 


0.56186 (18) 


0.68568 (17) 


0.35032 (17) 


0.0249 (4) 


H3 


0.6008 


0.6255 


0.4205 


0.030* 


C4 


0.43510(18) 


0.73193 (17) 


0.33472 (17) 


0.0253 (4) 


C5 


0.37556 (18) 


0.82104 (18) 


0.23277 (18) 


0.0280 (4) 


H5 


0.2884 


0.8496 


0.2260 


0.034* 


C6 


0.44196(18) 


0.86794 (18) 


0.14196(17) 


0.0276 (4) 


H6 


0.4030 


0.9292 


0.0722 


0.033* 


C7 


0.56748 (17) 


0.82128 (17) 


0.15782 (16) 


0.0236 (4) 


C8 


0.76507 (18) 


0.78429(18) 


0.12401 (16) 


0.0243 (4) 


C9 


0.86352 (19) 


0.8079 (2) 


0.04658 (16) 


0.0293 (4) 


CIO 


0.9528 (2) 


0.7157(3) 


0.01943 (19) 


0.0390 (5) 


H10 


0.9541 


0.6346 


0.0539 


0.047* 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: difference Fourier map 

H-atom parameters constrained 

w = l/[a 2 (F a 2 ) + (0.0258P) 2 + 0.967P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
Ap max = 0.65 e A~ 3 
Ap mm = -0.88 e A~ 3 
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Atomic displacement parameters (A 2 ) 
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0.0377 


V 3 ) 


-0.0025 (6) 


0.0021 (6) 


-0.0198 (7) 


06 


0.0323 




0.0290 (8) 


0.0377 




-0.0141 (6) 


-0.0035 (6) 


-0.0051 (6) 


CI 


0.0204 


f9) 

\sj 


0.0228 (9) 


0.0236 


(9) 


-0.0076 (7) 


0.0031 (7) 


-0.0076 (7) 


C2 


0.0194 


(9) 


0.0206 (9) 


0.0257 


(9) 


-0.0057 (7) 


0.0009 (7) 


-0.0098 (7) 


C3 


0.0241 


(9) 


0.0218(9) 


0.0256 


(9) 


-0.0073 (7) 


0.0025 (7) 


-0.0074 (7) 


C4 


0.0235 


(9) 


0.0237 (9) 


0.0311 


(10) 


-0.0103 (8) 


0.0070 (8) 


-0.0130(8) 


C5 


0.0203 


(9) 


0.0251 (9) 


0.0392 


fin 

V 1 1 J 


-0.0077 (8) 


0.0014 (8) 


-0.0133 (9) 


C6 


0.0228 


(9) 


0.0242 (9) 


0.0308 


(10) 


-0.0066 (8) 


-0.0038 (8) 


-0.0057 (8) 


C7 


0.0234 


(9) 

y y i 


0.0228 (9) 


0.0235 


(9) 


-0.0094 (7) 


0.0017 (7) 


-0.0072 (7) 


C8 


0.0225 


(9) 


0.0260 (9) 


0.0246 


(9) 


-0.0088 (8) 


0.0002 (7) 


-0.0098 (8) 


C9 


0.0251 


CIO) 


0.0446 (12) 


0.0204 


(9) 

y j ) 


-0.0172 (9) 


0.0004 (7) 


-0.0101 (9) 


CIO 


0.0270 


fin 


0.0594 (15) 


0.0297 


(11) 

y. v ) 


-0.0122 (11) 


0.0021 (9) 


-0.0196(11) 


Cll 


0.0269 


(12) 


0.107 (3) 


0.0342 


(13) 


-0.0167 (14) 


0.0046 (10) 


-0.0342 (15) 


C12 


0.0439 




0.118 (3) 


0.0278 


(12) 


-0.0539(18) 


0.0096(11) 


-0.0165 (15) 


C13 


0.0576 


(17) 


0.084 (2) 


0.0306 


(12) 


-0.0534(17) 


0.0019(12) 


-0.0057 (13) 


C14 


0.0442 


(13) 


0.0530 (14) 


0.0263 


(10) 


-0.0310(12) 


-0.0024 (9) 


-0.0061 (10) 


C15 


0.0256 


(10) 


0.0328 (11) 


0.0277 


(10) 


-0.0045 (8) 


-0.0064 (8) 


-0.0077 (9) 


C16 


0.0403 


(13) 


0.0501 (14) 


0.0318 


(11) 


-0.0132(11) 


0.0049(10) 


-0.0209(11) 


C17 


0.0351 


(12) 


0.0357 (12) 


0.0466 


(13) 


-0.0147 (10) 


0.0017(10) 


-0.0168 (10) 


C18 


0.0217 


(9) 


0.0266 (9) 


0.0241 


(9) 


-0.0081 (8) 


0.0007 (7) 


-0.0107 (8) 


C19 


0.0257 


(10) 


0.0256 (9) 


0.0222 


(9) 

y y ) 


-0.0090 (8) 


-0.0003 (7) 


-0.0097 (8) 


C20 


0.0239 


(10) 


0.0301 (10) 


0 0268 


(9) 

y y > 


-0.0098 (8) 


0.0012 (8) 


-0.0116(8) 


C21 


0.0291 


(10) 


0.0344(11) 


0.0280 


(10) 


-0.0155 (9) 


0.0049 (8) 


-0.0130(9) 


C22 


0.0369 


(12) 


0.0332 (11) 


0.0279 


(10) 


-0.0162 (9) 


0.0020 (9) 


-0.0060 (9) 


C23 


0.0299 


(ID 


0.0317(11) 


0.0303 


(10) 


-0.0092 (9) 


-0.0027 (8) 


-0.0072 (9) 


C26 


0.0209 


(9) 


0.0305 (10) 


0.0252 


(9) 


-0.0088 (8) 


0.0009 (7) 


-0.0129 (8) 


C24 


0.0241 


(10) 


0.0310(10) 


0.0265 


(9) 


-0.0125 (8) 


0.0030 (8) 


-0.0110(8) 


C25 


0.0261 


(10) 


0.0233 (9) 


0.0244 


(9) 


-0.0075 (8) 


-0.0011 (7) 


-0.0103 (8) 


C27 


0.0233 


(10) 


0.0288 (10) 


0.0364 


(11) 


-0.0084 (8) 


0.0025 (8) 


-0.0147 (9) 


C28 


0.0308 


(11) 


0.0320 (11) 


0.0343 


(11) 


-0.0148 (9) 


0.0009 (9) 


-0.0084 (9) 


C29 


0.0275 


(10) 


0.0467 (13) 


0.0303 


(10) 


-0.0199(10) 


0.0089 (8) 


-0.0151 (10) 


C30 


0.0273 


(11) 


0.0399 (12) 


0.0364 


(11) 


-0.0087 (9) 


0.0072 (9) 


-0.0201 (10) 


C31 


0.0268 


(10) 


0.0286(10) 


0.0339 


(10) 


-0.0090 (8) 


0.0027 (8) 


-0.0144 (9) 


C32 


0.0272 


(10) 


0.0282 (10) 


0.0266 


(9) 


-0.0119(8) 


0.0005 (8) 


-0.0110(8) 


C33 


0.0315 


(11) 


0.0394 (12) 


0.0364 


(11) 


-0.0100 (10) 


-0.0066 (9) 


-0.0129(10) 


C34 


0.0345 


(12) 


0.0410(12) 


0.0374 


(12) 


-0.0066 (10) 


0.0015 (9) 


-0.0236 (10) 
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Geometric parameters (A, ") 



11— C4 


2.0982 (19) 


C15— C17 


1.517(3) 


11—02' 


3.3646 (15) 


C15— C16 


1.526 (3) 


12— C21 


2.098 (2) 


C15— H15 


1.0000 


12—03" 


3.2354 (14) 


C16— H16A 


0.9800 


SI— 02 


1.4399 (15) 


C16— H16B 


0.9800 


SI— 03 


1.4392 (14) 


C16— H16C 


0.9800 


SI— CI 


1.7450(19) 


C17— H17A 


0.9800 


SI— C15 


1.787 (2) 


C17— H17B 


0.9800 


S2— 06 


1.4331 (16) 


C17— H17C 


0.9800 


S2— 05 


1.4400 (15) 


CI 8— C25 


1.371 (3) 


S2— CI 8 


1.751 (2) 


C18— C19 


1.448 (3) 


S2— C32 


1.791 (2) 


CI 9— C24 


1.389 (3) 


Fl— C12 


1.357 (3) 


CI 9— C20 


1.395 (3) 


F2— C29 


1.354 (2) 


C20— C21 


1.383 (3) 


01— C8 


1.367 (2) 


C20— H20 


0.9500 


01— C7 


1.377 (2) 


C21— C22 


1.399 (3) 


04— C25 


1.378 (2) 


C22— C23 


1.392 (3) 


04— C24 


1.379 (2) 


C22— H22 


0.9500 


CI— C8 


1.361 (3) 


C23— C24 


1.377 (3) 


CI— C2 


1.454 (3) 


C23— H23 


0.9500 


C2— C7 


1.390 (3) 


C26— C27 


1.392 (3) 


C2— C3 


1.398 (3) 


C26— C31 


1.395 (3) 


C3— C4 


1.386 (3) 


C26— C25 


1.459 (3) 


C3— H3 


0.9500 


C27— C28 


1.385 (3) 


C4— C5 


1.396 (3) 


C27— H27 


0.9500 


C5— C6 


1.377 (3) 


C28— C29 


1.373 (3) 


C5— H5 


0.9500 


C28— H28 


0.9500 


C6— C7 


1.372 (3) 


C29— C30 


1.373 (3) 


C6— H6 


0.9500 


C30— C31 


1.385 (3) 


C8— C9 


1.467 (3) 


C30— H30 


0.9500 


C9— CIO 


1.384 (3) 


C31— H31 


0.9500 


C9— C14 


1.402 (3) 


C32— C34 


1.522 (3) 


CIO— Cll 


1.400 (3) 


C32— C33 


1.526 (3) 


pi o ui n 






1 noon 


Cll— C12 


1.361 (5) 


C33— H33A 


0.9800 


Cll— Hll 


0.9500 


C33— H33B 


0.9800 


C12— C13 


1.362 (5) 


C33— H33C 


0.9800 


C13— C14 


1.379 (3) 


C34— H34A 


0.9800 


C13— H13 


0.9500 


C34— H34B 


0.9800 


C14— H14 


0.9500 


C34— H34C 


0.9800 


C4— 11— 02' 


152.77 (6) 


H16A— C16— H16C 


109.5 


C21— 12— 03" 


170.66 (6) 


H16B— CI 6— H16C 


109.5 


02— SI— 03 


117.87 (9) 


C15— C17— H17A 


109.5 


02— SI— CI 


106.58 (9) 


C15— C17— H17B 


109.5 


03— SI— CI 


109.02 (9) 


H17A— CI 7— H17B 


109.5 


02— SI— C15 


108.55 (10) 


C15— C17— H17C 


109.5 


03— SI— C15 


107.76 (10) 


H17A— C17— H17C 


109.5 
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p i c 1 n ; 

CI — SI — CI 5 


1 f\£L C A / A\ 

106.54 (9) 


06 — S2 — 05 


1 1 O O £L ( 1 n\ 

118.36 (10) 


r\£. CO pin 

(Jo — S2 C 1 8 


1 1 a tir\ /a\ 

110.60 (9) 


r\c c o nio 

05 — S2 — CI 8 


106.18 (9) 


06 — S2 — C32 


1 AO C C / C\\ 

108.55 (9) 


p, c 00 

05 — S2 — C32 


1 ao no {c\\ 

108.78 (9) 


p 1 o c o pin 

C18 — S2 — C32 


1 AT T) /A\ 

103.33 (9) 


p o P* 1 P "7 

Co — Ol — C7 


1 c\n 1 a / 1 /i \ 

107.10 (14) 


C25 — (J4 — C24 


1 c\n 1/1/1 c\ 
10 /.14 (1 J) 


/-ID P 1 PO 

Co — Cl — C2 


1 r\n i i / 1 n\ 

107.13 (17) 


p o p 1 c 1 

Co — Cl — SI 


11/; no /I c\ 

126.98 (15) 


p o p "• -1 ri 1 

C2 — Cl — SI 


125.85 (14) 


/""7 pi O P 1 0 

C7 — C2 — C3 


1 1 A AC / 1 T\ 

119.05 (17) 


C7 — C2 — Cl 


104.66 (16) 


C3 — C2 — Cl 


136.28 (18) 


P A P O pr» 

C4 — C3 — C2 


i i £ nc\ / 1 o\ 

116.79 (18) 


P /) P O TJ1 

C4 — C3 — H3 


121.0 


p O TTO 

C2 — C3 — H3 


121.6 


C3 — C4 — C5 


1^1^1 T) /10\ 

122.73 (18) 


p ~> p a Ti 

C3 — C4 — 11 


1 1 A CO / 1 C\ 

119.58 (15) 


p c p a t 1 

C5 — C4 — 11 


1 1 n rr i -l A\ 

117.65 (14) 


p / p r f ' A 

C6 — C5 — C4 


120.62 (18) 


C6 — C5 — H5 


119.7 


p A P Z TTf 

C4 — C5 — H5 


1 1 A *7 

119.7 


t~*n r*t- r~"z 
C / — Co — Cj 


11/ TO /I Ol 

116. 55 (18) 


C7 — Co — H6 


121.8 


C5 — C6 — H6 


121.8 


Co — C7 — Ol 


HC A A / 1 n\ 

125.00 (17) 


Co — C / — CZ 


10/1 /lO /I Ol 

lz4.48 (18) 


/- \ 1 P^ O P" O 

Ol — C7 — C2 


110.49 (16) 


p 1 p 0 t~\ 1 

Cl — Co — Ol 


1 1 A £1 1 / 1 

110.61 (16) 


Cl — Co — C9 


nc or / 1 o\ 

135.85 (18) 


oi — Co — cy 


1 1 O C /I /I c\ 

113.54 (16) 


CIO — C9 — C14 


120.1 (2) 


p 1 (\ pa O 

CIO — C9 — Co 


121. U (2) 


p i ,1 pa p o 

C14 — C9 — Co 


1 1 o o 

118.8 (2) 


p r\ p i r\ p 1 1 

C9 — CIO — Cll 


119.1 (3) 


p (\ ni a TT1A 

C9 — CIO — H10 


1 1A C 

120.5 


rii i pi a TT 1 A 

Cll — CIO — H10 


1 ^ A C 

120.5 


pi 1 /-ill pi a 

C12 — Cll — CIO 


1 1 O A /I \ 

118.9 (3) 


ni i TT11 

Clz — Cll — Hll 


1 OA 

120.6 


CIO — Cll — Hll 


120.6 


pi i p i o n 

Cll — C12 — Fl 


117.2 (3) 


Cll — Clz — C13 


1 o o c /o\ 

lzj.5 (z) 


Fl— C12— C13 


119.3 (3) 


C12— C13— C14 


118.3 (3) 


C12— C13— H13 


120.8 


C14— C13— H13 


120.8 


C13— C14— C9 


120.2 (3) 



TT1 TT) pin T T 1 "1 /"^ 

H17B — C17 — H17C 


1 AA C 

109.5 


S~ • ~) C /"• 1 o pi" 

C25 — C18 — C19 


1 AO \ A / 1 0\ 

107.14 (17) 


/~"OC pin CO 

C25 — C18 — S2 


129.91 (15) 


p i a P10 Ci'l 

C19 — C18 — S2 


100 OA /1 /l\ 

122.84 (14) 


p^-» /i P1A P1A 

C24 — C 1 9 — C20 


11A A r /10\ 

119.06 (18) 


p^> /I P1A pi O 

C24 — C 1 9 — C 1 8 


1 AC O O / 1 0"\ 

105.28 (17) 


/~"oa pin pin 

C20 — C 1 9 — C 1 8 


IOC HZ /10\ 

135.65 (18) 


C ' "\ i po A pin 

C2 1 — C20 — C 1 9 


1 1 H O C / 1 AA 

117.35 (19) 


pii poa rron 
C2 1 — C20 — H2U 


1 O 1 o 

lzl.3 


p 1 r\ P^A TTTA 

C19 — C20 — H20 


121.3 


P r\ P^ 1 P^^ 

C20 — C2 1 — C22 


1 OO P*> / 1 A\ 

122.63 (19) 


p -> t\ PI 1 TO 

C20 — C21 — 12 


1 1 O *7A / 1 C\ 

118.79 (15) 


C22 — C21 — 12 


1 1 O CO { 1 c\ 

118.57 (15) 


PT) POO PO 1 

C23 — C22 — C2 1 


1 O A O /ON 

120.3 (2) 


PT) POO TTOO 

C23 — C22 — H22 


119.9 


P11 poi TTOO 

C21 — C22 — H22 


1 1 A A 

119.9 


PO A P O ") p-> O 

C24 — C23 — C22 


11/1 /o\ 

1 16. z (z) 


p ^ /I POO TTOO 

C24 — C23 — H23 


1 O 1 A 

121.9 


pn PO") TTOO 

C22 — C23 — H23 


121.9 


pn p --> /_ po 1 

C27 — C26 — C3 1 


1 1 A O C { 1 0\ 

119.35 (18) 


/~<o"7 r")/; 

Cz / — Cz6 — Cz5 


lzl.84 (1 /) 


PO 1 PO/^ POC 

C3 1 — C26 — C25 


110 no /io\ 

118.78 (18) 


PT) PO A i~\ A 

L23 — C24 — 04 


IOC 1A/10\ 

125.19 (18) 


pn po /i p 1 n 

C23 — C24 — C19 


1 O A A A / 1 A\ 

124. 40 (19) 


P./1 PO/1 P1A 

04 — C24 — C 1 9 


1 1 A O C / 1 0"\ 

110.35 (17) 


p 1 o P O C p\ ^ 

C 1 8 — C25 — 04 


1 1 A AO / 1 ON 

110.08 (17) 


p 1 o P 1 ^ PO 

C 1 8 — C25 — C26 


1 O /" O O /10\ 

136.33 (18) 


/ "\ A POC p -"> /_ 

04 — C25 — C26 


1 1 O C / 1 £ \ 

113.56 (16) 


poo pot po/: 

C28 — C27 — C26 


1 OA A A / 1 n\ 

120.40 (19) 


P'OO POT TTOT 

C28 — C27 — H27 


119.8 


C26 — C27 — H27 


1 1 A O 

119.8 


Pin poo poo" 

C29 — C28 — C27 


1 1 O A ZO\ 

118.4 (2) 


p o n poo T_roo 
C29 — C28 — H2o 


1 OA O 

lzO.8 


p- o 1 POO TTOO 

C27 — C28 — H28 


120.8 


o POA /^OA 

F2 — C29 — C30 


1 1 o o /o\ 

118.2 (2) 


TTO POA POO 

r 2 — C29 — C2 8 


1 1 o c /o\ 

118.6 (2) 


p^A POA POO 

C30 — C29 — C28 


1 O O 1 C / 1 A\ 

123.15 (19) 


POA p ~) pi POI 

C29 — C30 — C3 1 


1 1 O 1/1 / 1 A\ 

118.14 (19) 


P1A piA TTOA 

C29 — C30 — H30 


1 OA A 

120.9 


PO 1 POA TTOA 

C3 1 — C30 — H30 


1 OA A 

120.9 


POA p ") 1 f O /. 

C30 — C3 1 — C26 


1 OA ZT /0\ 

120.6 (2) 


/""'OA p< O 1 TTO 1 

C30 — C31 — H31 


119.7 


p O /" P") 1 TTO 1 

C26 — C31 — H31 


1 1 A "7 

119.7 


C34 — C32— C33 


111.88 (17) 


C34— C32— S2 


110.03 (15) 


C33— C32— S2 


108.70(14) 


C34— C32— H32 


108.7 


C33— C32— H32 


108.7 


S2— C32— H32 


108.7 
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C13— C14— H14 
C9— CI 4— H14 
C17— C15— C16 
C17— C15— SI 
C16— C15— SI 
C17— C15— H15 
C16— C15— H15 
SI— C15— H15 
C15— C16— H16A 
CI 5— CI 6— H16B 
H16A— CI 6— H16B 
C15— C16— H16C 



119.9 
119.9 

113.35(19) 

110.96(15) 

110.46(16) 

107.3 

107.3 

107.3 

109.5 

109.5 

109.5 

109.5 



C32— C33— 
C32— C33— 
H33A— C33 
C32— C33- 
H33A— C33 
H33B— C33- 
C32— C34- 
C32— C34— 
H34A— C34 
C32— C34— 
H34A— C34 
H34B— C3 



H33A 
H33B 
— H33B 
H33C 
-H33C 
-H33C 
H34A 
H34B 
-H34B 
H34C 
-H34C 
H34C 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 



02— SI— CI— C8 

03— SI— CI— C8 
CI 5— SI— CI— C8 

02— SI— CI— C2 

03— SI— CI— C2 
CI 5— SI— CI— C2 
C8— CI— C2— C7 
SI— CI— C2— C7 
C8— CI— C2— C3 
SI— CI— C2— C3 
C7— C2— C3— C4 
CI— C2— C3— C4 
C2— C3— C4— C5 
C2— C3— C4— II 
02'— II— C4— C3 
02'— II— C4— C5 
C3— C4— C5— C6 
II— C4— C5— C6 
C4— C5— C6— C7 
C5— C6— C7— 01 
C5— C6— C7— C2 
C8— 01— C7— C6 
C8— 01— C7— C2 
C3— C2— C7— C6 
CI— C2— C7— C6 
C3— C2— C7— 01 
CI— C2— C7— 01 
C2— CI— C8— 01 
SI— CI— C8— 01 
C2— CI— C8— C9 
SI— CI— C8— C9 
C7— 01— C8— CI 
C7— 01— C8— C9 
CI— C8— C9— CIO 
01— C8— C9— CIO 
CI— C8— C9— C14 



-152.76(18) 
-24.6 (2) 
91.48 (19) 
29.66 (19) 
157.87 (16) 
-86.10(18) 
-0.2 (2) 
177.74(14) 
178.5 (2) 
-3.6 (3) 
1.0 (3) 
-177.6 (2) 
-0.5 (3) 
177.18(13) 
-102.08 (18) 
75.7 (2) 
-0.4 (3) 
-178.08 (15) 
0.7 (3) 
177.68 (18) 
-0.1(3) 
-178.10(19) 
0.0 (2) 
-0.7 (3) 
178.25 (18) 
-178.81 (16) 
0.2 (2) 
0.2 (2) 
-177.71 (14) 
-179.6 (2) 
2.4 (3) 
-0.1 (2) 
179.75 (16) 
59.0(3) 
-120.9 (2) 
-124.5 (3) 



06— S2— CI 8— C25 

05— S2— CI 8— C25 
C32— S2— CI 8— C25 

06— S2— CI 8— C19 
05— S2— CI 8— C19 
C32— S2— CI 8— C19 
C25— CI 8— CI 9— C24 
S2— CI 8— CI 9— C24 
C25— CI 8— CI 9— C20 
S2— CI 8— CI 9— C20 
C24— CI 9— C20— C21 
CI 8— CI 9— C20— C21 
CI 9— C20— C21— C22 
CI 9— C20— C21— 12 
03 u — 12— C21— C20 
03"— 12— C21— C22 
C20— C21— C22— C23 
12— C21— C22— C23 
C21— C22— C23— C24 
C22— C23— C24— 04 
C22— C23— C24— C19 
C25— 04— C24— C23 
C25— 04— C24— C19 
C20— CI 9— C24— C23 
CI 8— CI 9— C24— C23 
C20— CI 9— C24— 04 
CI 8— CI 9— C24— 04 
CI 9— CI 8— C25— 04 
S2— CI 8— C25— 04 
CI 9— CI 8— C25— C26 
S2— CI 8— C25— C26 
C24— 04— C25— CI 8 
C24— 04— C25— C26 
C27— C26— C25— C18 
C31— C26— C25— C18 
C27— C26— C25— 04 



17.2 (2) 
146.80(18) 
-98.80 (19) 
-167.17(15) 
-37.57 (18) 
76.83 (17) 
-1.1 (2) 
-177.63 (14) 
178.6 (2) 
2.1(3) 
-1.9(3) 

178.4 (2) 
-0.5 (3) 
-179.34 (14) 
-30.8 (5) 
150.3 (3) 
1.5 (3) 

-179.71 (16) 
0.1 (3) 
-179.66 (19) 
-2.7 (3) 
177.04(19) 
-0.2 (2) 
3.7 (3) 
-176.46 (19) 
-178.95 (16) 
0.8 (2) 
1.0(2) 
177.20 (14) 
-176.7(2) 
-0.5 (3) 
-0.5 (2) 
177.77 (15) 
-46.5 (3) 

135.5 (2) 
135.87 (19) 
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f\ 1 p O PA P 1 /I 

Ol — C8 — C9 — C14 


55.7 (2) 


p "\ 1 p /_ POC p. /] 

Li 1 — L26 — L25 — <J4 


A O 1 /OS 

—42A (2) 


C 1 4 — C9 — C 1 0 — C 1 1 


0.1 (3) 


P 1 PO /" P 1 T PO O 

C3 1 — C26 — C27 — C28 


-0.2 (3) 


L o — L 9 — C 1 0 — C 1 1 


in/- r a /i p.\ 

176.64 (19) 


PIC p -> /_ PO "7 POO 

L2 5 — L2 6 — L2 7 — L2 8 


1 no o o / 1 a\ 

-178.22 (19) 


p t\ p i r\ fin 

L 9 — L 1 0 — C 1 1 — L 1 2 


-0.2 (3) 


PT/; POT POO Pin 

L26 — L27 — L28 — L29 


A 1 /O \ 

-0.1 (3) 


pi a nil P 1 O I - 1 1 

L10 — Lll — L12 — r 1 


1 ta o /o\ 

-179.8 (2) 


pn POO P1f\ t?o 

L27 — L2 8 — L29 — r 2 


1 "7 A *70 / 1 A\ 

—179.78 (19) 


pi A pi 1 p 1 O P 1 O 

CIO — Lll — L12 — LI J 


A A i A \ 

0.0 (4) 


PT7 POO P1f\ PTA 

C27 — C28 — C29 — C30 


A 1 /I \ 

0.1 (3) 


pi i pn p i -> p i /i 

L 1 1 — L 12 — L 1 3 — L 14 


A 1 ( A \ 

0.3 (4) 


t2 — C2y — C30 — C3 1 


1 "7A O ZO\ 

-179.8 (2) 


T71 PIO P 1 O P 1 /I 

r 1 — L12 — LI J — L14 


1 HC\ A ZO\ 

-179.9 (2) 


POO POA P1A PO 1 

L28 — L29 — L30 — L3 1 


A 1 /O \ 

0.3 (3) 


p i -) pn p i /i ppi 

L 1 2 — L 1 3 — L 1 4 — L9 


A A ( A\ 

—0.4 (4) 


POA p -) i \ PI 1 f ~* O £L 

L29 — L30 — L3 1 — L2o 


-0.7 (3) 


pi a pn p 1 /i pit 

C 1 0 — C9 — C 1 4 — C 1 3 


A O /O A 

0.2 (3) 


p O "7 PO/T pi 1 PTA 

C27 — C26 — C3 1 — C30 


A *7 Pl\ 

0.7 (3) 


Co — C9 — C14 — C13 


-176.4 (2) 


/~>oc r^^tt: ni r~")A 

C25 — C26 — C3 1 — C30 


1 TO TO /1 A\ 

178.72 (19) 


r>? <si P17 

VJZ o 1 — \^ 1 .} 1 / 




Ofi CO CXI 

yjo — oz — ljz — lj4 




03— SI— CI 5— C17 


53.08 (17) 


05— S2— C32— C34 


177.16(15) 


CI— SI— CI 5— C17 


-63.79 (17) 


CI 8— S2— C32— C34 


64.64 (16) 


02— SI— CI 5— C16 


-51.66(17) 


06— S2— C32— C33 


70.04 (16) 


03— SI— CI 5— C16 


179.65 (15) 


05— S2— C32— C33 


-60.00 (17) 


P 1 CI P 1 C P I /T 

L 1 — o 1 — L 1 J — L 1 0 


OZ. / / (1 1) 


CIS 5)2 LJz CJJ 


1 /Z.JZ (1 J) 


Symmetry codes: (l) -x+i, -y+i, -z+1; (n) 


-x+2, -y+1, -z. 






Hydrogen-bond geometry (A, °) 








D—R-A 


D — H 




D— H~A 


C6— H6-01 111 


0.95 


2.56 3.418 (2) 


150 


C15— H15-02 IV 


1.00 


2.52 3.520(3) 


177 


C30— H30-O2 v 


0.95 


2.58 3.463 (3) 


155 


C31— H31-03 v 


0.95 


2.58 3.260 (2) 


129 



Symmetry codes: (iii) -x+i, -y+2, -z; (iv) -x+2, -y+l, -z+1; (v)x~l, y, z. 
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